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Supplementary Materials for ‎Chapter 5 
S1. The normalized radial distribution function of 
the NPT ensemble of the simulated gold 
The normalized radial distribution function, 𝑔(𝑟), of the simulated gold 
[91] was calculated for two purposes: one was to determine the contact area 
of a single atom: it is shown that the position of the first peak of a 𝑔(𝑟) plot 
(𝑑fp) can be considered as the atomic diameter 𝑑𝑎 . Moreover, the 𝑔(𝑟) plot 
was used for deciding on the thickness of the rough blocks: in an infinite 
system 𝑔(𝑟) → 1 as 𝑟 → ∞; therefore, a distance where 𝑔(𝑟) → 1 can be 
assumed to be large enough to resemble 𝑟 → ∞. Following the method 
described in ‎Chapter 3, a system of gold with a size of 𝐿3, with 𝐿 ≅ 15a0, was 
simulated by applying zero external pressure at 300 K, and the required 𝑔(𝑟) 
plot was calculated. As shown in Figure S1, the atomic diameter was estimated 
to be 𝑑𝑎 = 2.88 Å. Moreover, the results show that a distance of ~10a0 was 
large enough for its 𝑔(𝑟) to reach the steady-state value of 1. 
  
Figure S1 The 𝑔(𝑟) plot of the NPT ensemble for the simulate gold at 300 K, 
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S2. The distribution of internal von Mises stress 
In order to analyze the internal stress of the studied systems, first, an NPT 
ensemble was simulated and the distribution of internal stress values was 
analyzed: this was done by the “compute stress/atom” command in LAMMPS, 
which computes the symmetric stress tensor for each atom. Using the 
provided stress tensor and the estimated contact area of an individual atom, 
𝐴𝑎 ≅ 6.5 Å
2 (see ‎S1), the von Mises stress was calculated. In the next step, two 
of the systems, namely 𝑞3_𝛽5 and 𝑞1_ 𝛽5, which were the roughest and 
smoothest studied surfaces, respectively, were selected for stress analysis. The 
von Mises stress values were calculated in the same way as described 
previously. Figure S2 shows the normalized probability distribution function 
of the systems’ internal von Mises stress. As the results show, the stress 
distribution of the studied rough blocks deviated from the NPT ensemble on 
the high-stress tail. This is directly related to the two free surfaces of the 
simulated blocks: one flat surface at the bottom, and one rough surface at the 
top; however, the rough surface did not result in any distinctive accumulated 
stress in the PDFs. 
 
Figure S2 The normalized probability distribution function of the systems’ 
internal von Mises stress. It should be noted that the wide range of the internal 
stress values are due to the thermal fluctuations of atoms; the range would be 
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S3. Supplementary figures for the systems with 
z = [100] at 300 K 
 
 
Figure S3 (a) The lateral correlation length normalized by the lattice constant, 
and (b) the RMS gradient as functions of the roughness parameter 𝜌. 
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Figure S5 (a) The values of kurtosis of the original (void symbols) and 
equilibrated (filled symbols) surface roughness, and (b) the changes of kurtosis 
due to the equilibration process. 
 
Figure S6 The PSD exponents of the equilibrated 𝑞1 and 𝑞2 substrates as a 
function of the roughness parameter 𝜌. The maximum value of 𝛽 was obtained to 
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S4. Supplementary figures for the crystal 
orientation effect 
 
Figure S7 The relative changes of roughness parameter 𝜌 as a function of 𝜌0 for 
the systems with different crystallographic orientations. 
 
Figure S8 The changes of (a) skewness, and (b) kurtosis for the systems with 
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